ABSTRACT. We consider the blowup problem for $\mathrm{t}11=\Delta_{l^{)}}\text{ }u+|u|^{/^{1--^{J}}}u'(_{1}\cdot\in\zeta)t>0)$ under the Dirichlet boundary condition and $P>\mathit{2}$ . We derive sufficiellt $\subset \mathrm{O}\mathrm{l}\mathrm{l}\mathrm{c}\mathrm{l}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\backslash$ on blowing up of solutions. In particular. it is shown that every noll-llegatix $\mathrm{c}^{\Delta}$ alld llon-zero solution blows up in a fillite time if the dolnaill $\Omega$ is large enougll. $-\backslash 101^{\cdot}(\mathrm{O}\backslash \mathrm{e}\mathrm{r}. \backslash \backslash \mathrm{e}\mathrm{s}\mathrm{l}_{1(})\backslash \backslash$ that every blowup solution behaves asymPtOticallY. like a self-silnilar $\mathfrak{s}\mathrm{o}\mathrm{l}\iota \mathrm{l}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{l}
INTRODUCTION AND RESULTS
In this paper we mainly consider tlle blowup problem for tlle $\mathrm{f}\mathrm{o}\mathrm{l}1_{0}\backslash \searrow r\mathrm{i}\mathrm{n}_{\xi}^{\mathrm{Q}}3$ initial bound- Rom the above results, we see that the case $p=q$ is critical for the existence of blowup solutions of (1.1) . For the critical $\exp_{0}\mathrm{n}\mathrm{e}11\mathrm{t}\mathrm{s}$ of other equations and their role, we refer to the survey paper by Levine [8] . Here. we should note tllat little is known about the case when $p=q$ alld $\lambda_{1}<1$ . So. in what follows. we study (1.1) wvith the case when $p=q>2$ , that is. we consider the following problelll: (P) Our first purpose in this paper is to derive sufficient $\mathrm{c}\mathrm{o}11\mathrm{d}\mathrm{i}\mathrm{t}\mathrm{i}_{0}\mathrm{n}\mathrm{S}$ on blowing up of solutions of (P) (Theorems $\mathrm{B}$ alid C). The second $\mathrm{p}_{\mathrm{U}1}\cdot \mathrm{P}^{\mathrm{O}\mathrm{S}\mathrm{e}}$ is to study tlle $\mathrm{a}\mathrm{s}_{v}\backslash^{\tau}1\mathrm{n}\mathrm{p}\mathrm{t}_{0}\mathrm{t}\mathrm{i}\mathrm{c}$ behavior of solutions of (P). Here, we note that we consider not only the $\mathrm{a}|\mathrm{s}.\backslash ' 111\mathrm{P}\mathrm{t}\mathrm{o}\mathrm{t}\mathrm{i}_{\mathrm{C}}$ behavior of blowup solutions but also that of $\mathrm{g}\mathrm{l}\mathrm{o}\mathrm{l}$ ) $\mathrm{a}\mathrm{l}$ solutions. Ill $\rceil_{)\mathrm{O}}\mathrm{t}\mathrm{h}$ (ases, we
show that each solution of (P) existence tillle of the $\mathrm{s}\mathrm{t}_{\mathrm{l}\mathrm{C})}11\circ$ " solution $n(\dagger)$ of (P). Then, if $\tau*<\infty$ . it follows together witll (1.6) $\mathrm{I}_{)(^{\lrcorner}}1o\mathrm{w}$ tllat $tarrow T^{*}1\mathrm{i}111||U(t)||_{2}=1\mathrm{i}_{111}\mathrm{t}arrow\tau*||\nabla\mu(t)||J^{J}=\mathrm{x}$ .
Furtherlnore, if we put $E(v)=||\nabla v||J^{J}-p||u||^{J}p^{\mathrm{J}}$ . we We note that $E(\lambda u)=\lambda^{p}E(u)$ holds for any $\lambda>0\prime \mathrm{d}.11\mathrm{C}\mathrm{l}1l\in \mathfrak{s}\prime \mathfrak{s}_{\mathrm{t})}^{-1}\cdot'/$
. $\backslash \backslash 711\mathrm{i}_{\mathrm{C}}\cdot 11$ is a $' \mathrm{s}1$ ) $\mathrm{e}\mathrm{c}\mathrm{i}\mathrm{a}\mathrm{l}$ feature in tlle critical case. Our lnain idea ill this paper is to introduce the Rayleigh type quotient
Lemma A follows $\mathrm{i}_{\ln}\mathrm{n}\mathrm{l}\mathrm{e}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{t}\mathrm{e}1.\mathrm{v}\mathrm{f}\mathrm{r}\mathrm{c}\rangle$ $111(1.2)$ and (1.3). $\iota_{)n}\mathrm{f}$ it $\mathrm{p}\mathrm{l}\mathrm{a},\backslash^{-}\mathrm{s}\dot{c}\mathfrak{i}11$ e'sellrial role in tlle proofs of the following tlleorenls. We sllould
Lemma A is obtained by $\mathrm{B}\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{y}_{1}\mathrm{n}\mathrm{a}\mathrm{n}$ and Holland [1] for the fast $\mathrm{c}\mathrm{l}\mathrm{i}\mathrm{H}\mathrm{U}\mathrm{b}\mathrm{i}\zeta$ ) $11(((^{(/-1})_{f}=\triangle U$ with $q>2$ . In [1] they study $\dagger_{\mathrm{i}}1_{1}\mathrm{e}\mathrm{a}\mathrm{s}\mathrm{y}_{1111)}\dagger 3\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{t}\cdot\rceil$ ) $\mathrm{e},1\mathrm{l}\mathrm{a}\mathrm{v}\mathrm{i}\langle$ $)1^{\cdot}$ of $\mathrm{f}\mathrm{i}_{11}\mathrm{i}\{(^{\backslash }\mathrm{t}\mathrm{i}_{111}(\lrcorner(^{\backslash }\mathrm{X}\mathrm{t}\mathrm{i}11\mathrm{c}\mathrm{t}\mathrm{i}()\mathrm{n}$ solutions of it.
First, we derive two sufficient $\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{t}_{\lrcorner}\mathrm{i}_{0}11\mathrm{S}\mathrm{t}_{r}1_{1}\mathrm{a}\mathrm{t}$ tlle solutioll of (P) $\rceil)1\mathrm{t})1\backslash r\mathrm{s}\iota\iota 1)$ ill a $\mathrm{f}\mathrm{i}_{11}\mathrm{i}\mathrm{t}\mathrm{e}$ time.
Tllen. tlle strong . using $\mathrm{t}\mathrm{h}\mathrm{e}_{\lrcorner}$ so-called Kaplalu method [6] . We should $111\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{i}_{0}11\mathrm{t}1_{1}\mathrm{a}\mathrm{t}\mathrm{t}1_{1}\mathrm{i}\mathrm{s}111\mathrm{e}\mathrm{t}_{}\mathrm{h}\mathrm{o}\mathrm{d}$ is llot $\mathrm{a}_{\mathrm{P}1^{)}}1\mathrm{i}(\mathrm{a}\mathrm{b}\mathrm{l}\mathrm{e}$ to our problem (P), alld our proof of Theorem $\mathrm{C}$ is quite different $\mathrm{f}\mathrm{r}\mathrm{c}$ ) $111$ that of [2] .
Next, we consider $\mathrm{t}1_{1}\mathrm{e}$ asymptotic behavior of strong solutions of (P). $\mathrm{t}\mathrm{t}^{\tau}\prime \mathrm{e}$ begin with deriving blowup rate and decay rate of strong solutions of (P). and $\zeta'\underline{)}$ such tllat
it $\in \mathrm{T}\mathrm{T}_{1\mathrm{J}}^{\vee}1_{l}$ , and we have $\hat{7}1\geq-C_{2}$ . So. it follows frolll $\mathrm{L}\mathrm{e}\mathrm{l}\mathrm{n}\mathrm{l}\mathrm{l}\mathrm{l}\mathrm{a}$ A and this fact $\mathrm{t}\mathrm{l}\mathrm{T}\mathrm{a}\mathrm{t}$ tlle lilnit $7*= \lim_{tarrow T^{*}}[E(u(t))/||u(\dagger)||_{2}^{P}]$ exists and $\wedge/*\geq\wedge/1$ holds for any strong solution $n(t)$ of (P). We also note that frolll Theorelll B. if $\tau*=\infty$ . we $11\mathrm{a}\backslash^{-\mathrm{e}}\wedge/*\geq 0$ . $\sim\backslash \mathrm{I}\mathrm{o}\iota\cdot \mathrm{e}(1^{-}\mathrm{e}\mathrm{r}$ . we see that $\gamma_{1}<0$ [resp. $\gamma_{1}=0$ . $\gamma_{1}>0$ ] if and The following theorem states tllat the a,s $\mathrm{y}_{111}1\supset \mathrm{t}\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{C}$ profiles of solntions of (P) $w^{\prime\backslash }\mathrm{e}$
given by the solutions of (1.8) .
Theorem E. Assume 
Put $c_{0}=-E(v_{0})/||v_{0}||_{2}^{p}$ . Then, frolll (1.2) and our $\mathrm{a}\mathrm{s}\mathrm{s}\iota\iota 1111$ ) $\dagger \mathrm{i}\mathrm{o}\mathrm{l}\mathrm{l}E(|J_{0})<$ $()$ . we $\mathrm{h}it\backslash \mathit{7}\mathrm{e}$ $c_{0}>0$ and
Since we consider the case $p>arrow\eta$ , it follows from (2.1) $\mathrm{t}11_{C}^{r}\mathrm{i}\mathrm{t}\tau*<\infty$ . From (2. 3), we get
from which we have Here we put $f_{\delta}(s)=-2(\gamma_{*}+\delta)s^{\mathrm{J}/2})-(2/(l)-2)).\backslash$ for $\delta=0$ and $\vee'\wedge$ . To Since $w$ satisfies (1.10) , it follows from (2.11) that $E(\tilde{u}(\tau j::))arrow\wedge,*=E((\{')$ . $\backslash _{-}|$ Ioreover, it follows from (2.16 ) that $||\hat{u}(\gamma_{J}\cdot\cdot)||_{p}^{p}arrow||\chi\iota)||_{P}P$ . Tllus. we liave (see, e.g., [13, p.418 ]), we see that
. Let $\varphi$ be a positive solution $\gamma_{*}<0$ , which is related to the asylnptotic profiles of non-negative blolvup solutions of (P).
First, we consider the following boundary value problelll: As a corollary to Proposition 3.1. we have the lllain result ill this section. (1) $l/Vl_{2e}\mathrm{n}l\leq l_{p}$ . $\Sigma(\gamma)$ is $e\mathrm{m}pt\mathrm{y}$ for $\mathrm{a}\cdot l1\wedge,$ $<0$ .
(2) $l/\mathrm{T}^{7}/henl_{p}<l\leq 77?_{\mathit{1})}$ .
$l\epsilon\cdot t\gamma_{1}=E(\Phi_{l})/||\Phi_{l}||^{\mathit{1}^{)}}\underline{)}\cdot Tf\grave{i}\mathrm{e}n\wedge\prime 1<0$ 
